
The relative risks of inhaling virus-laden air for singers and players  
Making music during the pandemic – what does science advise?  
 
Prof. Christian J. Kähler and Dr. Rainer Hain, Institute of Fluid Mechanics and Aerodynamics, 
Munich University, have researched infection risks when choral singing 
 
 
The fact is that wearing breathing masks while singing and playing music with wind 
instruments is not possible. Protection against droplet infection must therefore be provided 
via safety distances. However, as long as there is no reliable information about how strong 
singers or brass players distribute the viruses in their environment in the event of an 
infection and the influence of indoor air currents on the transport of the viruses, distance 
rules cannot be sensibly determined.  
 
 
Air is only moved up to 0.5 m in front of the mouth when singing  
 
The researchers carried out experiments with a professional singer and voice lecturer from 
the Mozarteum in Salzburg and professional musicians from the orchestra of the State 
Theater in Munich.  
 
The aim of the investigation was to determine both the spit-like (ballistic) spread of larger 
droplets and the flow-related spread of small droplets (aerosol) when making music.  
 
The experiments clearly show that when singing, the air is only moved up to 0.5 m in front 
of the mouth, regardless of how loud the tone was and what pitch was sung. Virus 
propagation beyond the air flow generated during singing is therefore extremely unlikely 
beyond this limit. The small spread of air movement is not surprising, because when singing, 
no large volume of air is expelled in abrupt fashion, such as when sneezing, coughing or 
blowing.  
 
Instead, the art of singing is to move as little air as possible and still produce a beautiful and 
powerful sound. In a choir or in the church, a safety distance of at least 1.5 m should still be 
maintained in order to protect yourself effectively against a droplet infection even if you 
cough unprotected. In addition, a staggered arrangement of the singers is always 
recommended when the choir consists of several rows. This arrangement is also 
recommended for those attending a service. If the concerts and churches are well attended 
and the distances can no longer be kept, then masks should be worn.  
 
Good and proper ventilation is particularly important  
 
In addition to adhering to the distance rules and installation recommendations, it is also 
very important to ensure good and correct ventilation in the sample rooms in order to 
minimize the risk of infection from slow indoor air flows. To ensure this, on the one hand 
the air exchange rate should be increased significantly in times of the pandemic, on the 
other hand, with ideal room ventilation, the air should be supplied from below through the 
floor and sucked off across the ceiling. Fans in the rehearsal room are not recommended if 



they move the air from person to person at low speed (less than 0.3 m/s). The size of the 
rooms is also important. For safe music operation, the air conditioning and room size are 
therefore important in addition to the distance and installation rules. 

Recommendation: Staggered arrangement of the musicians including the safety distance  
 
From an occupational health and safety point of view, measures to limit the spread of air 
and droplets are absolutely necessary - but how is that supposed to work?  
 
In order to effectively limit the ballistic saliva output and the flow movements, it makes 
sense to attach a very thin and tightly woven cloth in front of the opening of the 
instruments.  
 
A dense pop protection as used in front of studio microphones is also suitable.  
  
The ballistic flying droplets are quite large and can be intercepted effectively with these 
simple protective measures. The spread of the aerosol is also effectively hindered, since the 
spread of the exhaled air is prevented as with a mouth and nose protection. If the 
protection is 20 cm in front of the mouth, the sound experience is not affected.  
 
 
Further information (in English) can be found at  
https://www.unibw.de/lrt7-en/making-music-in-times-of-pandemic 

 


